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bApause^ neoktbf ^^he \bottle . 

mould 



I A : ii^(y>0^;jnduld: core ^pteoppodite? isldes^tneifp^ slmultahebuisr cb^ ■ ' 


;30 


oil th(B core; ^ and V the pother wi th ^ blbw-mould s The ^platen is 
rotated' through 180*^ af ter^ eAch^ Injeotion/blow^noiiad^ cycle. • 
This proposal, 'however, has' the disadvantage of slq^ess of 
operation because -a second parison -cannot be introducied into 
the blow-mould until the previous blow-moulded article has been, 
cooled and eje^t^d^'and in practice the time taken' by 
moulding plus sutio^quent cooling and ejection is substantially 
longer than that required for injection moulding, and t;Oubsequent 
cooling and renibval from the injection mould* Thus 'the rate of 
output of* thefoiachine is linited*. .. 
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m6ahs to fie^d molten 

...... •'. .• 

in j eotion mould , actuating . 
tol^riove, ?th6Ait^ Centre line of , the 

moulding relation therewith* 


...^ , . „ 'alternate periods during . 

theL;:iHtu w mouldlxig -relation " 

l.fV^j^i-ti^^ to.rota;ke: the turret throughiJ^O- in; 

one direcHtion sald^ period aod in the ropposite direc- 

. -'.r^^^^ t period, stwo blow-moulds aligned one 

■ I with the other and hayi a -common centre- line which is at 
right angles* to. the centre line of t^ injection mould and 
. passes through the axis of rotation . of the turret when a platen 
■^ii of the turret -is in- operative moulding relation with the 

injection mouldy blow^^ moving means operable to move the 
30 blow-moulds alternately along said common centre line into 

blow-moulding relation with the turret when the turret is in 
moulding relation with the injection mould, and meana operable 
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'Vt':'^^^;' 7-^la JBec?t^ lllU3tratlii£^'^ar detaH":bf"';i;he; 
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- apparatus, appearing with Fig, 3, ahd^^; ^ 
'"{"' Flga« 8 to 28 diagraiamatically illustrate the ^iftquence , 
of ope.rcrtions 'during, one complete oyble;: 

Kj:',.' r thereof 9 " . • ■ ' ^y-'X--' ' 

Referring to {the drawings p a rota: table turret 1 has two 
faces 2, 3t Pig* 4, which are at right angles one to the other 
and are parallci. to* the axis,' which is vertical, of rotation* 
At least ohi'core 4 or 5 cixtends from each of the faces 2, 3- 
and the cores are. carried by platens P, Pigs. 2 and 4 which 
are detachable from the faces 2, 3, to pcrnit the cores to >e 


-3- 



7 is secured in a fixed position on ^ 

,:indicat^^^ 


..-^C; 'j^i^- i8;.:as8oci^^ea|wi til-- any- . suitable ;knibWn 


tneiHnop;i.ai8^t^^^^^ maiteriai'is fed irito Ithe injection ,b^^^ As 


50 


indicated ; ;in . the drawings the \mit ll' is of the Jmora kind in 
which molt ^. thermoplastl material is fed by a screw, not : 
" shown, r from r tube 12' post a rion-re turn valve, not, shown,' into 
.® ;P?*an*^ plunger, not shown, which is moved to 

the right as viewed in Pi by the thermoplastics material 
until a predetermined quantity io contained in the chamber to 
be injected, as a metered quantity, through a tube 14 into the 
injection mould. 
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■'•V-^^^ig^^Vi^^ on 
* '-^ v^- 'Ihe^-'f raSe:?P>"rC^a^ condi3itV(B>f ace' 22 . 


coheehtrlo ^irtthrXtSe;lajcls r6tati6h?i'.bf .the tiirret 1^ arid* with 
a; cbnplementarj^^conv^^ 23 which ebimects the facea 2\ 3 

■of -'the 'turret. 5 


y 20 corop w^tliv^lury^ of the/ >)low--m<>iilda 

^: • 9 abut to maintain the tui*ret in Ico- 

. o with the injection mould 7 • The ioad^^^^a^ 

. thiB time exerted by Hhe plunger 20 /inay be of /the order of 

; 250 tons. Following the moulding operations the active bloty* 

mould is- moved away .from the turret 1, . together with the 
articles blow*moulded in the mould t and the plunger 20 then 
moves to the left as* viewed in Pigs. 2 and 4 to a position at 
: which the cores carrying parisons moulded in the injection 
. mould 7 are completely withdrawn from the injection mould and ' 
;30 are spaced therefrom » Fig. 6. Before the plune:;er 20 reaches 
the end of its stroke the clamping member is moved thereby 
away from the. turret sufficiently to permit rotation thereof 



fiM t,: of ■^: which, ia "^ 
. s.p:r^.^5^^^^ tight^Dbulding^relati^n with 


- : i^;;^; the second of which ie Jto rotate the blow- ^ 

/ /K^20^^ moulding relation 

%v w^ at - which the open; ertds of the 


30 


BOiiidW face iin^^'^a^^^ direction so that the moulded toti- 

cies ciEih be ejected from the moulds on to a conveyor,, not 
Vhown, by -w^^ can be removed in an ordered 

manner* To thi^ end, the mould mounting plates 38, >39 are 

.. • •'■ .• .--y- " •■ ' ■ ' ■ ■ 

mounted on pivots 40 and subject to mechanical constraint 

exerted by springs 41, Pig, 4, contained in housings 42 

pivoted: respectively at 43. Pig* 7, to the lower ends of the 

plates 38, 39 and at 44 to the o&rxiages 28, 29. 

During a blow-moulding operation pressurised gas, usually 

alrV is introduced Jirito the mould through the cores and the 

turret, by a hose 45 connected to a compressor or thelike 46, 
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;.:52i:?;0:{the, ■>; 

' '^'^^ -.i.>k -iw ^ % .v_--:^-.je direct pressurised 


litr^he bores^ which ;^r<^ :;8Ub8e(^ 


. air liito the paS^iixiriS to e^f€fct:biof^^ 

r^^^ ?:y it is also' 


20 


50 


sometiffies^^di^^ articles 'fjrom the 

• cores and/it iis therefore proposed disengaging ia blowr 

mould from its abspclated coresy' tov apply n pressure' 
.^p the interio^^:of v^^ artiotes adhere 

to the interior: of the mould'ani'^ W^^^^ retapVied from the 

' cores. This. , can. be., effected by Cjphnecting the vacuum pump to • , 
the blow-moulds as by hoses 54 • The negative air pressure is 
relieved to permit ejection of the^ articles from the mould and 
ejection is effected in any suitable known manner. 

In the ensuing description of vthe method of moulding* 
with reference to Figs* 8 to 26, it will be assumed that each 
platen 'carries only one core and* that each blcw-mould has 
only one mould cavity and ±3 a sectional mould. 


-7 



• > open so Ythat; the 

.t;;5;f ' mouidlng^jof "the - pa 

? > eon is coinpletipf,' preesurlsed air^is> admit;te^^^ • conpence::;-, 


parl- 


411/1^^^ 9» and bi^bw-^mould 10 is 

jTully openedr'and in its fxaiyV^trdcted posit 
' ' • is contlTOed^ iii blow- 


3.;- •:2a : 


30 


mould 9, the'p^^ in the ihjebtlon moulia 7. is cooling, and 

blow-mould 10 remains fully opeiied in its fully retracted 
'.position/ -"^r ,• • . ' ^ 

At 1^5 seconds. Pig* 12,: blowing in the blow-mbuld 9 is 
complete, cooling of the article therein commences , and blow- 
mould 9 commences to move to its retracted position. The 
parison In the injection mould is still cooling, and blow- 
mould 10 remains fully opened in its fully retracted pdsition. 

At i.a seconds, Pig. 13, cooling of the parison in the 
injection mould is completed, the moulded article in blow- 
mould 9 is cooling and. the mould is fully retracted, blow- 
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At 'l2W7S^tf:iB^ in .•blpwrmbuld '9 ie 


? still coolingfi^^ - - ^ • 


e clbs&d fully mould. 9^ ' the blow- 


mould 10 i8;:ol08ljig» and the tunret 1 ;ic/8till^^^^ clock- '\ 

-^'wise '-and - is eiklaif moving T to' '»thd^^^ ' 
?0^; - : : At 2.8 seconds. Pig. 17>; the article in blow-mould 9 is 
■ still cooling 'in the closed fully ye tract ed mould 9v the blow- 
mould 10 is still closing, and the turret 1 has stopped ro tat- 
- ing but i3-:stillVmbving to the rig 

At 3*0 sebbhdSt Fig. 18, the article in blow-mould, 9 is 
• still cooling in .the. closed fully retracted mould 9 t the blow- 
mould 10 is closed and commences to move towards -the turret, 
and the turret 1 is again in operative relation with the 
injection mould '7 and injection commences with the parison 
carried by the core 5 aligned with the closed blow-mould 10. 
30 . ' At 3*3 seconds. Fig. 19, blow-mould 9 opens and ejects 
the moulded article th^^refrom, injection continues in the 
r injection' mould, 7»' the blow-mould 10 ^is in operative engagement 



to jr;et:^iBictj^ the parisoh contin- 

tlie biow-inould 9 is fully open 


f^ot;".i:^r. ":^%,:^^^^-^^ fully .retracted and the, 

r |! • i^;^^^^ coaling ^;;_.cpiplln|g ot XYi9' 


" la completed*. 


2b 


^blowwmould 9 is fully PPe»^ 
>^^'andv^ fully Vre^r ad t^^ blow^mofiiid l6 ^1 retracted and the 

V fiirticleiliai^eln is oooliiEig,^^i-tiCirret 1 ^and clamping member 
t i9 are; iovihg^ t left, the parison is withdrawn from .the 


30 


injection mpuld 7, and the. turret is commencing to rotate 
countercibckwise. ' ^ 

' At 5.4 seconds, Pig. 25, the hlow-mculd 9 is fully open 
and fully retracted, blow-mouid 10 is fully retracted and the 
article' therein lu still cooling, the turret 1 has commenced 
to more to the right but is still rotating counterclockwise* 
At 5.7 seconds. Pig. 26, the blow-mould 9 is commencing 
to close, blow-mould 10 is fully retracted and the article 
therein is still cooling, the turret 1 is still moving to the 
right and rotating counterclockwise. 
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Hie;; 8ti23t[icp^lng#^'to1:ipn':;^ 


iiweln^iiife ■ xitlS^ has been ccmalderabiy^ inqreas ed as* 


4^rM "^^^^ -^^^SiDompjEUpiaid " Wl thlt^ of • 'p j 


^>i^comp€a^ed ^Bdth^i^^ injection: blo^^ 

f-?^|^inMli2^^ naohine for the -^r 


purpoW^ arid using the rotation of 

' the^^ixrret, 1 • tb>/6bttain the >dyantiaf:e of . moulding longe(r -cofflpon* 

l.'^^-f^^ on a fix^dijiatr^ (that 'is a componeivt which is 

^ ; X longer ^thi^ i^ ; ]>ossible on a standard in jeotlbn p because . 

•^-of ejectXpn The actuating means of the biow- 

, 'y loouida CM^ ancillary 


20 operations, 
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l^'Jtl^:?!^ operable^ to move, the 


into and 

,6ut 6r$ifiottldlng^^v^^^^ tUrret-^rotatlng means 

v'V^P^rabl^^^ which .the turret ^.s 

• wl thdrawh f rom- opierative moulding i'elation th the in j edtion 


mbul^^C^Q ?^ 90" in one direclTion. during 

one^ saidljpertt the opposite direction during the next 

said period two blpw-mouids one with' theV other and 

having a bommon centre line which is at right angles to the / 
centre line of the in jectlbV;m^^ and pass ea through the axis 
of rotation of" the turret when a platen of the turret is in 
operative moulding relation, with, the injection mould, blow- 
mould moving means operable to move the blow^moulds alternately 
along said ''coQunbh centre line into blovz-moulding relation with 
the turret when the turret is in moulding relation with the 
injection mould, and means operable to apply pressurised gas 
to a core or cores extending from the pi at ^ o per j^gdy^y engaged 
by a blow-mould. 
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said two faoea 
liohoentrlc .with ]• 

'^'^^:^P:f^y^j: ^Itfie 'Mci'sSofixc^ ^he ' ' turri(^t"'^md the " cli^i>ing . member Ib 

provida'2i#ltiii'M^ to the said convex 


- • ; -I'll- •..'* - ■■'* 


4»>i^Ai>paratUs accordih ,1 .including negative air 

turret and operable 

'^^^rt^/: - -y^ a core or cores In moulding 

rielatibnjiiri^^ withdrawal of the 

turret from l-m^^ injection mould to 

faciiit^te^iWithdriwal of ia, moulded parisbh or parisons froia 
the injection mould together with the core or cores about 
which the parison or parisona is . or are moulded in vhe ir ec- 
tibn mould* 

5. Apparatus according to Claim 1 including negative air 
pressure, producing means connected to the interior of each of 
the blow-inoulds and operable to apply negative air pressure tc 
• the interior of a mould before withdrawal thereof from moulding 
relation with the turret whereby an article or articles blow- 
moulded in the blow-mould is or are adhered to the interior of 
the blow-ttould for removal with the blow-mould from moulding 
relation with the turret. 
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itus , according ! tb'^Clalm 1^; wnere^^^^ ''\i\6p^jfioyil(i,^9^i^^ 
irr^^fiiiSi^^ ■ ••^c'':r^:V-:^v.--?'^ ■ flupiborted-; W''^ plate . pi^btallr- mounted ;^0[jrv'^a'' ■l3Xbw-mbuId"^:ct^ 

^ " ' " 



-^ivi^^^-^^Spji^ r'^U'ln :thi^:^jCthdrawn position ,,or^h8^/blbw-mould^' to ' turn. *he -plate 


a;bou^^£t^^5p which the open^end or; ^nds^ of 

K'aIv^^^'?^ ' -^^^1^ '^^C^i^he- .or are ' direoted " in a ;do;^fin^ dir eotion" ^for^-:.?// 

""■V''^'"1 •■"ip^ •^'^;'?V:';'e3eati^i^o^ or '^iicles \from the •■blow-r':;'"/-' 


S^;' Apparittus^^^ blow-aould 
ie': support e'id by a plate pivotally mounted on a blow-mould, 
carrlage^^^^^ and at least one elonr- 

gatet /olampihg jack is piybted at one end to a stationary member 
and at 'the, bpposite end to isald plate, said jack or v Jacks being 
operable in the ^moulding poJitlpn of the blovz-mould to maintain 
.the blow-inoiild in tight^^^^b^ relation with the turret 

and in^rtho^^^^^^^ position of the blow-mould to turn the , 

plate abouib its pivot to a position at which the open end or 
ends Qf this blow-mould is or are, directed in a downward 
direction for ejection of a blow-moulded article or articles 
from the blow-mould. 


8. Apparatus according to ciaim 3 including negative, air 
pressure producing means connected to the turret and operable 
to apply negative air pressure to a core or ceres in moulding 
relation with the injection mould before withdrawal of the 
turret from moulding relation with the injection mould to 
facilitate v/ithdrawal of a coulded parison or parisons from 
the injection mould together with the core or cores about which 
•the parison or pari sons i« or Rre.aould«'i in the injection mouldy 
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-f^iU of each ' of: 


the bl6^ operabl^i^^to ijEilJI^ pressuk^e .to 


f^s r;/;-^^^ Intei^^ari-of: a iaould- 
ing reiifii-M^ iV^ iah artiqlis o 

biow-mouided^^^-i^ th4i .blow^ or are adJiered ; to the inter- 


ior of i 


blbw-in9uid f or^^'r the , blow-mould; frott 


nouldihg Ir elation ;w th the turret 
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